The effects of topical hypothermia and steroids on ATP levels in an in vivo liver ischemia model.
Complex hepatic surgery often requires occlusion of the portal triad in order to decrease parenchymal bleeding. This study was undertaken to evaluate the effects of topical hypothermia and intravenous steroids on liver ischemia by measuring adenosine triphosphate (ATP) levels within the hepatic parenchyma. Forty New Zealand white rabbits were divided into four experimental and four control groups. All experimental animals underwent laparotomy and ligation of the porta hepatis. Serial liver biopsy specimens were obtained at predetermined time intervals. Group I received no further intervention. Group II were topically cooled until intrahepatic temperature reached 30 degrees C. Group III received preligation intravenous methylprednisolone (30 mg/kg). Group IV received both steroids and topical hypothermia. The corresponding control groups underwent laparotomy and isolation of the porta without ligation. Adenosine triphosphate was extracted from the liver parenchyma and quantified by high-performance liquid chromatography (HPLC). The data were analyzed using a three-factor mixed analysis of variance (ANOVA). There was a statistically significant protective effect on ATP levels provided by topical hypothermia at 15 and 30 minutes of ischemia (p < 0.01), but not at 60 minutes (p > 0.05). Steroids were not found to have any protective effect on ATP levels at any time point. The combination of steroids and topical hypothermia provided significant preservation of hepatic parenchymal ATP levels, although less than that of hypothermia alone, at 15 and 30 minutes of ischemia (p < 0.01).